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Abstract 36 
Cues that predict the future location of emotional stimuli may evoke an anticipatory form of 37 
automatic attentional bias. The reliability of this bias towards threat is uncertain: 38 
experimental design may need to be optimized or individual differences may simply be 39 
relatively noisy in the general population. The current study therefore aimed to determine the 40 
split-half reliability of the bias, in a design with fewer factors and more trials than in previous 41 
work. A sample of 63 participants was used for analysis, who performed the cued Visual 42 
Probe Task online, which aims to measure an anticipatory attentional bias. The overall bias 43 
towards threat was tested and split-half reliability was calculated over even and odd blocks. 44 
Results showed a significant bias towards threat and a reliability of around .7. The results 45 
support systematic individual differences in anticipatory attentional bias and demonstrate that 46 
RT-based bias scores, with online data collection, can be reliable. 47 
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1. Introduction 51 
Selective attention refers to the selection of a subset of signals for further processing, as has 52 
been computationally modelled via saliency maps (Soltani & Koch, 2010). While 53 
traditionally bottom-up salience occurs due to low-level visual features, there is also a 54 
bottom-up form of emotional salience: Certain stimulus categories may involuntarily draw 55 
attention due to their emotional or motivational content. Intuitively, consider looking down 56 
and seeing, close to your hand, a mug, a pencil, and a spider; where will attention swiftly be 57 
directed? A spatial attentional bias refers to a tendency for selective attention to be 58 
automatically drawn to the location of such emotional categories of stimuli (Cisler & Koster, 59 
2010). Spatial attentional bias can be assessed using the dot-probe task (MacLeod et al., 60 
1986; Mogg & Bradley, 1999), in which pairs of task-irrelevant cue stimuli, one salient and 61 
one non-salient, are used to hypothetically shift attention. This is usually tested by following 62 
the cue stimuli with a probe stimulus, presented at the location of either the salient or the non-63 
salient cue. Bias scores can be calculated as reaction times to probes when they appear at the 64 
location of the salient cue versus the non-salient cue. These biases are then taken as a 65 
measure of attentional bias towards/away from the salient cues, which can then be used in 66 
further analyses linking the bias to other individual differences. For instance, attention 67 
towards threat has been linked to anxiety (Bantin et al., 2016; Cisler & Koster, 2010), and 68 
complex patterns of attentional bias have been linked to risky drinking and alcohol addiction 69 
(Field et al., 2004; Field & Cox, 2008; Townshend & Duka, 2001, 2007). However, the 70 
reliability of bias scores has been found to be very low (in some cases near zero) in a number 71 
of studies (Ataya et al., 2012; Brown et al., 2014; Chapman et al., 2017; Dear et al., 2011; 72 
Kappenman et al., 2014; Puls & Rothermund, 2018; Schmukle, 2005; Waechter et al., 2014), 73 
questioning whether such bias scores should be used to study individual differences 74 
(Christiansen et al., 2015; McNally, 2018; Rodebaugh et al., 2016). We briefly note that the 75 
issue of whether individual differences can be reliably measured must be separated from the 76 
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question of whether there is a strong average effect, i.e., whether within-subject effects are 77 
strong; these are even somewhat opposing aims, as reliable individual differences benefit 78 
from relatively large variation between individuals in a population, while such variation 79 
would be noise in the context of within-subject effects (De Schryver et al., 2016; Goodhew & 80 
Edwards, 2019; MacLeod et al., 2019). 81 
However, there may be ways to improve reliability of spatial attentional bias scores. One 82 
approach involves an adaptation of the dot-probe that uses visually neutral cues that predict 83 
the locations of upcoming salient stimuli, termed the “predictive” or “cued” Visual Probe 84 
Task, cVPT (Gladwin, 2016; Gladwin & Vink, 2018). The task is illustrated in Figure 1. The 85 
essential feature of the task is that it presents two different, randomly intermixed trial types: 86 
picture and probe trials. On picture trials, a pair of abstract, visually neutral predictive cues 87 
are presented, followed by a pair of stimuli, one from a hypothetically salient stimulus 88 
category and one from a control stimulus category. The locations of the salient and control 89 
stimuli are fully determined by the predictive cues. These trials thus serve to establish and 90 
maintain the predictive value of the cues. On probe trials, probe stimuli requiring responses 91 
are presented instead of the pictures, to assess whether the predictive cues evoke a bias. Note 92 
that the task-irrelevant stimuli do not occur on those trials on which behavioural responses 93 
are given, and any bias must be due to the predicted stimulus categories. This differs from 94 
traditional tasks in which the measurement of automatic biases relies on the actual 95 
presentation of emotional stimuli, which are then expected to evoke an automatic stimulus-96 
response response. The rationale for using predictive cues to evoke an anticipatory form of 97 
automatic processes was based on a variant of dual-process models called the Reprocessing/ 98 
Reentrance and Reinforcement model of Reflectivity, or R3 model (Gladwin et al., 2011; 99 
Gladwin & Figner, 2014). This model was developed in response to criticisms of dual-100 
process/dual-system models (Keren, 2013; Keren & Schul, 2009). Its overall aim is to 101 
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provide a theoretical space based as closely as possible on relevant elements of 102 
neuroscientific knowledge and concepts. One specific element of the model was a definition 103 
of reflectivity versus automaticity as a continuum based on the amount of processing 104 
performed in an outcome-based response-selection loop. Automatic processes could then 105 
involve predictive and outcome-related processes, simply with less reprocessing time 106 
(Cunningham et al., 2007). In the cVPT, the predictive cues were therefore hypothesized to 107 
evoke an automatic bias towards the predicted stimulus category, termed the anticipatory 108 
attentional bias. A number of studies have confirmed and explored this expected effect. A 109 
high reliability of around .75 was found for an alcohol-related anticipatory attentional bias 110 
(Gladwin, 2019), which could not be explained merely by individual differences involving 111 
cue features not related to their predictive value (Gladwin, Banic, Figner, et al., 2019); and 112 
which furthermore has shown correlations with risky drinking (Gladwin, 2019; Gladwin & 113 
Vink, 2018). An overall bias towards threat has been found which had relatively good 114 
reliability compared to the stimulus-evoked bias (Gladwin, Möbius, Mcloughlin, et al., 2019) 115 
and was robust to reversing the specific cues’ predictive value (Gladwin, Figner, & Vink, 116 
2019), but not as high – in the range of .4 to .56 - as for alcohol-related bias. This may be due 117 
to use of multiple cue-probe intervals in previous work, reducing the number of trials per 118 
interval and possibly introducing a source of noise. Finally, in a training study (Gladwin, 119 
Möbius, & Becker, 2019), it was found that performing a cVPT that was designed to train 120 
attention towards versus away from the predicted threat category induced a stimulus-evoked 121 
bias in the trained direction. This suggests that the cVPT for threat indeed involves outcome-122 
focused processes; otherwise, the training would merely have affected responses to the 123 
particular predictive cues used during training, and would not have affected biases involving 124 
the predicted stimulus categories. 125 
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Figure 1. Illustration of the cued Visual Probe Task. 127 
A gap in the currently available information is that it has not yet been shown that the split-128 
half reliability of the anticipatory attentional bias for threat is not only relatively high but can 129 
reach similar levels as for alcohol. This may reflect designs that were suboptimal for 130 
providing reliable scores, or it may indicate that the underlying individual differences within 131 
the general population are less robust. The primary aim of the current study was therefore to 132 
assess the reliability of the threat-related bias using a single cue-probe interval and twice the 133 
number of assessment trials as in a previous study (Gladwin, Figner, & Vink, 2019). This 134 
effectively increased the number of trials used to calculate the bias by a factor of four. This 135 
increase of trial numbers was predicted to result in a similar level of reliability as for the 136 
alcohol-related bias. 137 
2. Materials and Methods 138 
2.1. Participants 139 
The sample consisted of 64 students who enrolled for credit. One participant was removed for 140 
having very low overall accuracy (below .5, clearly indicating insufficient task engagement). 141 
In the analysis sample there remained 52 female and 11 male participants, mean age 20, SD = 142 
4. 143 
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2.2. Materials 144 
The cVPT was programmed using JavaScript, PHP and HTML. The task consists of two 145 
types of trials, Picture and Probe trials; trial type is randomly selected per trial. Picture trials 146 
started with a fixation period of 150, 200, or 250 ms (randomly selected with equal 147 
probability). This was followed by a pair of predictive cues, onscreen for 400 ms. The cues 148 
were the letter strings OOOOO and XXXXX, coloured yellow (RGB values 250, 250, 10) or light 149 
blue (RGB values 10, 250, 250); which colour was assigned to which letters was randomized 150 
per participant. The two cues were presented either at the top-left and bottom-right 151 
diagonal of the screen, or on the bottom-left and top-right diagonal of the screen; the 152 
diagonals alternated per trial. Which cue was presented at which location on the diagonal 153 
was randomized per trial. Each of the cues was replaced by a picture centred on the cues’ 154 
positions. One of the cues was always replaced by an angry face, and the other was always 155 
replaced by a neutral face; which cue predicted which expression was randomized per 156 
participant. Faces were selected (without replacement until all exemplars had been used, 157 
and then reshuffled such that faces were never repeated) from 36 photographs of faces per 158 
category, taken from the Karolinska Directed Emotional Faces set (Lundqvist et al., 1998). 159 
Pictures remained onscreen for 1000 ms. Trials ended with an inter-trial interval of 200 ms 160 
during which the screen was empty. Probe trials were identical to Picture trials up to the 161 
presentation of the pictures. Instead of pictures, probe stimuli were presented at the cue 162 
locations: a target, >><<, and a distractor, /\/\ or \/\/. The distractor was used to reduce the 163 
ability of detecting targets regardless of the direction of attention. Which of the locations 164 
the target was presented at was randomized per trial. Participants were instructed to press 165 
the response key corresponding to the target’s location whenever it appeared. The keys 166 
were R for top-left, F for bottom-left, J for bottom-right, and I for top-right; these were to be 167 
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pressed with the index (bottom positions) and middle (top positions) finger of the left and 168 
right hands, resulting in a simple stimulus-response mapping. Note that in this task design, 169 
due to the diagonalization and target detection type of probes, responses, stimulus 170 
locations and probe locations never repeated from one trial to the next, removing potential 171 
sources of noise. Incorrect responses were followed by the text “Incorrect!” in red for 200 172 
ms. Late responses were followed by the text “Too late!”. 173 
2.3. Procedure 174 
The experiment was performed online as part of a set of studies performed in the same 175 
session for practical purposes. Participants first completed demographic and other 176 
questionnaires not of interest to the current study, followed by two training runs of the 177 
cVPT (each two blocks of 48 trials) and then the assessment run of the cVPT (16 blocks of 48 178 
trials). Following each run, participants were given awareness checks in which they were 179 
asked which of the cues was followed by the angry face. 180 
2.4. Analyses 181 
During preprocessing, the following trials were removed: The first four trials of the run, the 182 
first trial per block, error trials, trials following an error, and trials with an RT more than 3 SD 183 
away from the mean of the experimental condition the trial was in. Of the remaining probe 184 
trials, the median RT per condition was used for further analyses. These preprocessing steps 185 
were the same as those used in a recent set of similar studies on the cVPT (Gladwin, Banic, 186 
Figner, et al., 2019). 187 
The anticipatory attentional bias was defined per participant as the difference in RT to 188 
targets at the predicted location of angry faces minus neutral faces. Split-half reliability was 189 
calculated using the Spearman correlation between the bias on even and on odd blocks, 190 
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with Spearman-Brown correction. Further, we tested via a one-sided paired-sample t-test 191 
whether there was an overall within-subject bias towards threat. 192 
3. Results 193 
The accuracy on the three awareness checks was .65, .89 and .92. There was an overall bias 194 
towards threat, t(62) = -2.13, p = .038, d = -0.27. The mean RT over participants was 531 ms 195 
when the target was on the threat location and 536 ms when the target was on the neutral 196 
location. 197 
The split-half reliability of the bias was .71 (Figure 2). To assess sensitivity of this to extreme 198 
cases, data points were removed with an absolute z-score of the bias over 2 on either even 199 
or odd blocks. The reliability for this restricted dataset was .69. 200 
 201 
 202 
Figure 2. Split-half bias scores. The figure shows the scatterplots for the bias scores found 203 
for even and odd blocks, used for the split-half correlations. The left figure shows all data 204 
points. In the right figure, data points with an absolute z-score above two for either the 205 
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even or odd bias have been removed, to explore whether the reliability was dependent on 206 
extreme cases driving a high correlation. This did not appear to be the case. 207 
4. Discussion 208 
The aim of the current study was to determine whether the anticipatory attentional bias for 209 
threat could achieve similarly high split-half reliability as the bias for alcohol. A single cue-210 
probe interval and a relatively high number of trials were used for this. Reliability was 211 
confirmed to be high for this type of task, around .7. This would be in the acceptable range 212 
for individual difference studies. Further, there was an overall bias towards threat as 213 
expected, although the size of this effect was small. 214 
The results thus confirm that a behavioural measure of attentional bias, involving task-215 
irrelevant salient stimuli, can achieve high reliability; furthermore, this was found with 216 
online data collection. This approach to measurement did involve some changes to the usual 217 
task design. Perhaps most fundamentally, predictive cues were used. The use of these cues 218 
was originally based on the R3 model, in which asymmetries in outcome-focused response-219 
selection processes could induce anticipatory biases (Gladwin et al., 2011). We acknowledge 220 
that there may of course be alternative views and frameworks that could be used to 221 
understand attentional bias evoked by predictive cues. Importantly, however, the bias does 222 
seem to involve processes related to the predicted outcomes of attentional shifts rather 223 
than merely the conditioned cues (Gladwin, Möbius, & Becker, 2019). Further, reliability 224 
does not appear to be due to systematic attentional preferences involving the cues 225 
themselves, as reversing the cue-outcome mapping did not strongly diminish the expected 226 
reliability in previous work (Gladwin, Figner, & Vink, 2019) and cues with a randomized 227 
relationship to subsequent stimuli did not result in high reliability in the context of alcohol 228 
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(Gladwin, Banic, Figner, et al., 2019). Further, from the perspective of task features, the use 229 
of predictive cues may also increase reliability due to the removal of trial-to-trial noise 230 
present in usual spatial attentional bias tasks due to the particular combination of stimulus 231 
exemplars used as cues on each trial. We reiterate that the reliability of the bias is a 232 
separate issue from whether the average bias is large or small; in the current study, the 233 
average bias was small but in the direction of threat, in line with previous studies (Gladwin, 234 
Figner, & Vink, 2019; Gladwin, Möbius, Mcloughlin, et al., 2019). 235 
Limitations include the use of a student sample. Given the findings of high reliability for both 236 
alcohol and threat, it would seem appropriate to apply the cVPT to studying attentional bias 237 
in other samples, e.g., clinical samples. This may reveal between-group relationships with 238 
mental health, which have thus far not been found correlationally within unselected 239 
samples of heathy participants for the threat-related bias. Further, although we would 240 
argue that online collection plays a valid and important role in research, the methods used 241 
in the current study are yet to be tested in a laboratory setting. Finally, the threatening 242 
stimuli consisted of photographs of angry and neutral faces. There are many other forms of 243 
threatening stimuli and other kinds of salient stimuli that could be tested; the current 244 
results of course provide information only on stimulus categories sufficiently similar to the 245 
images used. 246 
In conclusion, satisfactory reliability for an online behavioural measure of spatial attentional 247 
bias for threat can be achieved. This bias was related to cued future outcomes of attentional 248 
shifting rather than actually presented stimuli. The current results may thus be of use in 249 
further development of theories on automatic processes and attentional biases and may 250 
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help design future studies aimed at testing relationships between the bias and individual 251 
differences. 252 
References 253 
Ataya, A. F., Adams, S., Mullings, E., Cooper, R. M., Attwood, A. S., & Munafò, M. R. (2012). 254 
Internal reliability of measures of substance-related cognitive bias. Drug and Alcohol 255 
Dependence, 121(1–2), 148–151. https://doi.org/10.1016/j.drugalcdep.2011.08.023 256 
Bantin, T., Stevens, S., Gerlach, A. L., & Hermann, C. (2016). What does the facial dot-probe 257 
task tell us about attentional processes in social anxiety? A systematic review. 258 
Journal of Behavior Therapy and Experimental Psychiatry, 50. 259 
https://doi.org/10.1016/j.jbtep.2015.04.009 260 
Brown, H. M., Eley, T. C., Broeren, S., MacLeod, C. M., Rinck, M., Hadwin, J. A., & Lester, K. J. 261 
(2014). Psychometric properties of reaction time based experimental paradigms 262 
measuring anxiety-related information-processing biases in children. Journal of 263 
Anxiety Disorders, 28(1), 97–107. https://doi.org/10.1016/j.janxdis.2013.11.004 264 
Chapman, A., Devue, C., & Grimshaw, G. M. (2017). Fleeting reliability in the dot-probe task. 265 
Psychological Research. https://doi.org/10.1007/s00426-017-0947-6 266 
Christiansen, P., Schoenmakers, T. M., & Field, M. (2015). Less than meets the eye: 267 
Reappraising the clinical relevance of attentional bias in addiction. Addictive 268 
Behaviors, 44, 43–50. https://doi.org/10.1016/j.addbeh.2014.10.005 269 
Cisler, J. M., & Koster, E. H. W. (2010). Mechanisms of attentional biases towards threat in 270 
anxiety disorders: An integrative review. Clinical Psychology Review, 30(2), 203–16. 271 
https://doi.org/10.1016/j.cpr.2009.11.003 272 
Reliability of Attention Bias to Threat 
Cunningham, W. A., Zelazo, P. D., Packer, D. J., & Van Bavel, J. J. (2007). The Iterative 273 
Reprocessing Model: A Multilevel Framework for Attitudes and Evaluation. Social 274 
Cognition, 25(5), 736–760. https://doi.org/10.1521/soco.2007.25.5.736 275 
De Schryver, M., Hughes, S., Rosseel, Y., & De Houwer, J. (2016). Unreliable Yet Still 276 
Replicable: A Comment on LeBel and Paunonen (2011). Frontiers in Psychology, 6. 277 
https://doi.org/10.3389/fpsyg.2015.02039 278 
Dear, B. F., Sharpe, L., Nicholas, M. K., & Refshauge, K. (2011). The psychometric properties 279 
of the dot-probe paradigm when used in pain-related attentional bias research. The 280 
Journal of Pain : Official Journal of the American Pain Society, 12(12), 1247–54. 281 
https://doi.org/10.1016/j.jpain.2011.07.003 282 
Field, M., & Cox, W. M. (2008). Attentional bias in addictive behaviors: A review of its 283 
development, causes, and consequences. Drug and Alcohol Dependence, 97(1–2), 1–284 
20. https://doi.org/10.1016/j.drugalcdep.2008.03.030 285 
Field, M., Mogg, K., Zetteler, J., & Bradley, B. P. (2004). Attentional biases for alcohol cues in 286 
heavy and light social drinkers: The roles of initial orienting and maintained 287 
attention. Psychopharmacology, 176(1), 88–93. https://doi.org/10.1007/s00213-288 
004-1855-1 289 
Gladwin, T. E. (2016). Attentional bias variability and cued attentional bias for alcohol 290 
stimuli. Addiction Research and Theory, 25(1), 32–38. 291 
https://doi.org/10.1080/16066359.2016.1196674 292 
Gladwin, T. E. (2019). Spatial Anticipatory Attentional Bias for Alcohol: A Preliminary Report 293 
on Reliability and Associations with Risky Drinking. Alcoholism and Drug Addiction. 294 
https://doi.org/10.31234/OSF.IO/WP6S5 295 
Reliability of Attention Bias to Threat 
Gladwin, T. E., Banic, M., Figner, B., & Vink, M. (2019). Predictive Cues and Spatial 296 
Attentional Bias for Alcohol: Manipulations of Cue-Outcome Mapping. Addictive 297 
Behaviors, 106247. https://doi.org/10.1016/j.addbeh.2019.106247 298 
Gladwin, T. E., & Figner, B. (2014). “Hot” cognition and dual systems: Introduction, 299 
criticisms, and ways forward. In E. Wilhelms & V. F. Reyna (Eds.), Frontiers of 300 
Cognitive Psychology Series: Neuroeconomics, Judgment and Decision Making (pp. 301 
157–180). Psychology Press. 302 
Gladwin, T. E., Figner, B., Crone, E. A., & Wiers, R. W. (2011). Addiction, adolescence, and 303 
the integration of control and motivation. Developmental Cognitive Neuroscience, 304 
1(4), 364–376. https://doi.org/10.1016/j.dcn.2011.06.008 305 
Gladwin, T. E., Figner, B., & Vink, M. (2019). Anticipation-specific Reliability and Trial-to-Trial 306 
Carryover of Anticipatory Attentional Bias for Threat. Journal of Cognitive 307 
Psychology. https://doi.org/10.1080/20445911.2019.1659801 308 
Gladwin, T. E., Möbius, M., & Becker, E. S. (2019). Predictive Attentional Bias Modification 309 
induces stimulus-evoked attentional bias for threat. Europe’s Journal of Psychology, 310 
In press. 311 
Gladwin, T. E., Möbius, M., Mcloughlin, S., & Tyndall, I. (2019). Anticipatory versus reactive 312 
spatial attentional bias to threat. British Journal of Psychology, 110(1), 3–14. 313 
https://doi.org/10.1111/bjop.12309 314 
Gladwin, T. E., & Vink, M. (2018). Alcohol-related attentional bias variability and conflicting 315 
automatic associations. Journal of Experimental Psychopathology, 9(2). 316 
https://doi.org/10.5127/jep.062317 317 
Goodhew, S. C., & Edwards, M. (2019). Translating experimental paradigms into individual-318 
differences research: Contributions, challenges, and practical recommendations. 319 
Reliability of Attention Bias to Threat 
Consciousness and Cognition, 69(January), 14–25. 320 
https://doi.org/S1053810018304963 321 
Kappenman, E. S., Farrens, J. L., Luck, S. J., & Proudfit, G. H. (2014). Behavioral and ERP 322 
measures of attentional bias to threat in the dot-probe task: Poor reliability and lack 323 
of correlation with anxiety. Frontiers in Psychology, 5(DEC), 1368. 324 
https://doi.org/10.3389/fpsyg.2014.01368 325 
Keren, G. (2013). A tale of two systems: A scientific advance or a theoretical stone soup? 326 
Commentary on Evans & Stanovich (2013). Perspectives on Psychological Science, 327 
8(3), 257–262. https://doi.org/10.1177/1745691613483474 328 
Keren, G., & Schul, Y. (2009). Two is not always better than one: A critical evaluation of two-329 
system theories. Perspectives on Psychological Science, 4(6), 533–550. 330 
https://doi.org/10.1111/j.1745-6924.2009.01164.x 331 
Lundqvist, D., Flykt, A., & Öhman, O. (1998). The Karolinska Directed Emotional Faces, CD 332 
ROM from Department of Clinical Neuroscience, Psychology section. Karolinska 333 
Institutet. 334 
MacLeod, C. M., Grafton, B., & Notebaert, L. (2019). Anxiety-Linked Attentional Bias: Is It 335 
Reliable? Annual Review of Clinical Psychology, 15(1), annurev–clinpsy–050718–336 
095505. https://doi.org/10.1146/annurev-clinpsy-050718-095505 337 
MacLeod, C. M., Mathews, A., & Tata, P. (1986). Attentional bias in emotional disorders. 338 
Journal of Abnormal Psychology, 95(1), 15–20. 339 
McNally, R. J. (2018). Attentional bias for threat: Crisis or opportunity? Clinical Psychology 340 
Review. https://doi.org/10.1016/J.CPR.2018.05.005 341 
Reliability of Attention Bias to Threat 
Mogg, K., & Bradley, B. P. (1999). Orienting of Attention to Threatening Facial Expressions 342 
Presented under Conditions of Restricted Awareness. Cognition & Emotion, 13(6), 343 
713–740. https://doi.org/10.1080/026999399379050 344 
Puls, S., & Rothermund, K. (2018). Attending to emotional expressions: No evidence for 345 
automatic capture in the dot-probe task. Cognition and Emotion, 32(3), 450–463. 346 
https://doi.org/10.1080/02699931.2017.1314932 347 
Rodebaugh, T. L., Scullin, R. B., Langer, J. K., Dixon, D. J., Huppert, J. D., Bernstein, A., Zvielli, 348 
A., & Lenze, E. J. (2016). Unreliability as a threat to understanding psychopathology: 349 
The cautionary tale of attentional bias. Journal of Abnormal Psychology, 125(6), 840–350 
51. https://doi.org/10.1037/abn0000184 351 
Schmukle, S. C. (2005). Unreliability of the dot probe task. European Journal of Personality, 352 
19(7), 595–605. https://doi.org/10.1002/per.554 353 
Soltani, A., & Koch, C. (2010). Visual Saliency Computations: Mechanisms, Constraints, and 354 
the Effect of Feedback. Journal of Neuroscience. 355 
https://doi.org/10.1523/JNEUROSCI.1517-10.2010 356 
Townshend, J. M., & Duka, T. (2001). Attentional bias associated with alcohol cues: 357 
Differences between heavy and occasional social drinkers. Psychopharmacology, 358 
157(1), 67–74. https://doi.org/10.1007/s002130100764 359 
Townshend, J. M., & Duka, T. (2007). Avoidance of alcohol-related stimuli in alcohol-360 
dependent inpatients. Alcoholism, Clinical and Experimental Research, 31(8), 1349–361 
57. https://doi.org/10.1111/j.1530-0277.2007.00429.x 362 
Waechter, S., Nelson, A. L., Wright, C., Hyatt, A., & Oakman, J. (2014). Measuring attentional 363 
bias to threat: Reliability of dot probe and eye movement indices. Cognitive Therapy 364 
and Research, 38(3), 313–333. https://doi.org/10.1007/s10608-013-9588-2 365 
Reliability of Attention Bias to Threat 
 366 
